Adult stem cells in the knifefish cerebellum.
Adult neurogenesis has been described in dozens of brain regions in teleost fish, with the largest number of new neurons being generated in the cerebellum. Here, we characterized the cerebellar neural stem/progenitor cells (NSPCs) in the brown ghost knifefish (Apteronotus leptorhynchus), an established model system of adult neurogenesis. The majority of the new cerebellar cells arise from neurogenic niches located medially, at the interface of the dorsal/ventral molecular layers and the granular layer. NSPCs within these niches give rise to transit-amplifying progenitors which populate the molecular layer, where they continue to proliferate during their migration toward target areas in the granular layer. At any given time, the majority of proliferating cells are located in the molecular layer. Immunohistochemical staining revealed that the stem cell markers Sox2, Meis1/2/3, Islet1, and, to a lesser extent, Pax6, are widely expressed in all regions of the adult cerebellum. A large subpopulation of these NSPCs coexpress S100, GFAP, and/or vimentin, indicating astrocytic identity. This is further supported by the specific effect of the gliotoxin l-methionine sulfoximine, which leads to a targeted decrease in the number of GFAP+ cells that coexpress Sox2 or the proliferation marker PCNA. Pulse-chase analysis of the label size associated with new cells after administration of 5-bromo-2'-deoxyuridine demonstrated that, on average, two additional cell divisions occur after completion of the initial mitotic cycle. Overall numbers of NSPCs in the cerebellum niches increase consistently over time, presumably in parallel with the continuous growth of the brain.